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1. GENERAL DESCRIPTION 

The W39V040FC is a 4-megabit, 3.3-volt only CMOS flash memory organized as 512K x 8 bits. For 
flexible erase capability, the 4Mbits of data are divided into 16 x 8 Kbytes pages and 6 x 64 Kbytes 
sectors or 8 x 64 Kbytes sectors. The device can be programmed and erased in-system with a standard 
3.3V power supply. A 12-volt VPP is required for accelerated program. The unique cell architecture of 
the W39V040FC results in fast program/erase operations with extremely low current consumption. This 
device can operate at two modes, Programmer bus interface mode, Firmware Hub (FWH) bus interface 
mode. As in the Programmer interface mode, it acts like the traditional flash but with a multiplexed 
address inputs. But in the FWH interface mode, this device complies with the Intel FWH specification. 
The device can also be programmed and erased using standard EPROM programmers. 


2. FEATURES 
¢ Single 3.3-volt operations: 
— 3.3-volt Read 


— 3.3-volt Erase 
— 3.3-volt Program 
e Fast Program operation: 
— Byte-by-Byte programming: 7 pS (typ.) (VPP = 12V) 
— Byte-by-Byte programming: 10 pS (typ.) (VPP = Vcc) 
Fast Erase operation: 
— Sector erase 0.6 Sec. (typ.) 
—Pageerase 0.3 Sec. (typ.) 
e Fast Read access time: Tkq 11 nS 
e Endurance: 50K cycles (typ.) 
¢« Twenty-year data retention 
¢ 6 Even sectors with 64K bytes 
16 Even pages with 8K bytes or 8 Even sectors with 64 Kbytes 
e Any individual sector/page can be erased 
¢ Hardware protection: 
— #TBL supports 64-Kbyte Boot Block hardware protection 
— #WP supports the whole chip except Boot Block hardware protection 
e Low power consumption 
— Active current: 15 mA (typ. for FWH read mode) 
e Automatic program and erase timing with internal VPP generation 
e End of program or erase detection 
— Toggle bit 
— Data polling 
e Latched address and data 
¢ TTL compatible I/O 
e Available packages: 32L PLCC, 32L STSOP 
32L PLCC Lead free, 32L STSOP Lead free 
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3. PIN CONFIGURATIONS 


Firmware Hub (FWH) Mode 


| 
A1O(FGPI4y 
R/#C(CLK) 
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Vpp 
#RESET 
A9(FGPI3) 
A8(FGPI2) 
A7(FGPI1) 
A6(FGPIO) 
A5(#WP) 
A4(#TBL) 
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4. BLOCK DIAGRAM 
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5. PIN DESCRIPTION 
INTERFACE 
PGM FWH 
i Interface Mode Selection 
#RESET 7 Reset 
#INIT Initialize 
#TBL Top Boot Block Lock 
#WP Write Protect 
CLK CLK Input 
FGPI[4:0] General Purpose Inputs 


Identification Inputs They Are Internal Pull Down 
to Vss 


FWH{[3:0] Address/Data Inputs 
FWH4 FWH Cycle Initial 
R/#C Row/Column Select 
A[10:0] Address Inputs 
DQ[7:0] Data Inputs/Outputs 
#0E Output Enable 
#WE Write Enable 
RY/#BY Ready/ Busy 
VDD Power Supply 
VSS Ground 
VPP Accelerate Program Power Supply 
RSV Reserved Pins 
NC No Connection 


PIN NAME 





























ID[3:0] 
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6. FUNCTIONAL DESCRIPTION 


6.1. Interface Mode Selection and Description 


This device can operate in two interface modes, one is Programmer interface mode, and the other is 
FWH interface mode. The IC pin of the device provides the control between these two interface 
modes. These interface modes need to be configured before power up or return from #RESET. When 
IC pin is set to VDD, the device will be in the Programmer mode; while the IC pin is set to low state (or 
leaved no connection), it will be in the FWH mode. In Programmer mode, this device just behaves like 
traditional flash parts with 8 data lines. But the row and column address inputs are multiplexed. The row 
address are mapped to the higher internal address A[18:11]. And the column address are mapped to 
the lower internal address A[10:0]. For FWH mode, it complies with the FWH Interface Specification, 
through the FWH[3:0] to communicate with the system chipset . 


6.2 Read (Write) Mode 


In Programmer interface mode, the read (write) operation of the W39V040FC is controlled by #OE 
(#WE). The #OE (#WE) is held low for the host to obtain (write) data from (to) the outputs (inputs). 
#OE is the output control and is used to gate data from the output pins. The data bus is in high 
impedance state when #OE is high. As for in the FWH interface mode, the read or write is determined 
by the "bit 0 & bit 1 of START CYCLE ". Refer to the FWH cycle definition and timing waveforms for 
further details. 


6.3 Reset Operation 


The #RESET input pin can be used in some application. When #RESET pin is at high state, the 
device is in normal operation mode. When #RESET pin is at low state, it will halt the device and all 
outputs will be at high impedance state. As the high state re-asserted to the #RESET pin, the device 
will return to read or standby mode, it depends on the control signals. 


6.4 Accelerated Program Operation 


The device provides accelerated program operations through the ACC function.This function is 
primarily intended to allow a faster manufacturing throughput in the factory. 


6.5 Boot Block Operation and Hardware Protection at Initial- #TBL & #WP 


There is a hardware method to protect the top boot block and other sectors. Before power on 
programmer, tie the #TBL pin to low state and then the top boot block will not be programmed/erased. If 
#WP pin is tied to low state before power on, the other sectors will not be programmed/erased. 


In order to detect whether the boot block feature is set on or not, users can perform software command 
sequence: enter the product identification mode (see Command Codes for Identification/Boot Block 
Lockout Detection for specific code), and then read from address 7FFF2(hex). You can check the 
DQ2/DQ3 at the address 7FFF2 to see whether the #TBL/#WP pin is in low or high state. If the DQ2 is 
“0”, it means the #TBL pin is tied to high state. In such condition, whether boot block can be 
programmed/erased or not will depend on software setting. On the other hand, if the DQ2 is “1”, it 
means the #TBL pin is tied to low state, then boot block is locked no matter how the software is set. 
Like the DQ2, the DQ3 inversely mirrors the #WP state. If the DQ3 is “O”, it means the #WP pin is in 
high state, then all the sectors except the boot block can be programmed/erased. On the other hand, if 
the DQ3 is “1”, then all the sectors except the boot block are programmed/erased inhibited. 


To return to normal operation, perform a three-byte command sequence (or an alternate single-byte 
command) to exit the identification mode. For the specific code, see Command Codes for 
Identification/Boot Block Lockout Detection. 
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6.6 Sector/Page Erase Command 


Sector/Page erase is a six bus cycles operation. There are two "unlock" write cycles, followed by 
writing the "set-up" command. Two more "unlock" write cycles then follows by the Sector/Page erase 
command. The Sector/Page address (any address location within the desired Sector/Page) is latched 
on the rising edge of R/#C in programmer mode, while the command (30/50H) is latched on the rising 
edge of #WE. 

Sector/Page erase does not require the user to program the device prior to erase. When erasing a 
Sector/Page, the remaining unselected sectors/pages are not affected. The system is not required to 
provide any controls or timings during these operations. 

The automatic Sector/Page erase begins after the erase command is completed, right from the rising 
edge of the #WE pulse for the last Sector/Page erase command pulse and terminates when the data on 
DQ7, Data Polling, is "1" at which time the device returns to the read mode. Data Polling must be 
performed at an address within any of the sectors/page being erased. 


Refer to the Erase Command flow Chart using typical command strings and bus operations. 


6.7 Program Operation 


The W39V040FC is programmed on a byte-by-byte basis. Program operation can only change logical 
data "1" to logical data "0." The erase operation, which changed entire data in main memory and/or 
boot block from "0" to "1", is needed before programming. 

The program operation is initiated by a 4-byte command cycle (see Command Codes for Byte 
Programming). The device will internally enter the program operation immediately after the 
byte-program command is entered. The internal program timer will automatically time-out (10uS typ. - 
TBP) once it is completed and then return to normal read mode. Data polling and/or Toggle Bits can be 
used to detect end of program cycle. 


6.8 Hardware Data Protection 
The integrity of the data stored in the W39V040FC is also hardware protected in the following ways: 
(1) Noise/Glitch Protection: A #WE pulse of less than 5 nS in duration will not initiate a write cycle. 


(2) VDD Power Up/Down Detection: The programming and read operation are inhibited when VDD is 
less than 2.0V typical. 


(3) Write Inhibit Mode: Forcing #OE low or #WE high will inhibit the write operation. This prevents 
inadvertent writes during power-up or power-down periods. 


6.9 Write Operation Status 


The device provides several bits to determine the status of a program or erase operation: DQ5, DQ6, 
and DQ7. Each of DQ7 and DQ6 provides a method for determining whether a program or erase 
operation is complete or in progress. The device also offers a hardware-based output signal, RY/#BY in 
programmer mode, to determine whether an Embedded Program or Erase operation is in progress or 
has been completed. 
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6.10 DQ7: #Data Polling 


The #Data Polling bit, DQ7, indicates whether an Embedded Program or Erase algorithm is in progress 
or completed. Data Polling is valid after the rising edge of the final #WE pulse in the command 
sequence. 

During the Embedded Program algorithm, the device outputs on DQ7 and the complement of the data 
programmed to DQ7. Once the Embedded Program algorithm has completed, the device outputs the 
data programmed to DQ7. The system must provide the program address to read valid status 
information on DQ7. If a program address falls within a protected sector , #Data Polling on DQ7 is 
active for about 1uS, and then the device returns to the read mode. 


During the Embedded Erase algorithm, #Data Polling produces “0” on DQ7. Once the Embedded 
Erase algorithm has completed, #Data Polling produces “1” on DQ7. An address within any of the 
sector /page selected for erasure must be provided to read valid status information on DQ7. 


Just before the completion of an Embedded Program or Erase operation, DQ7 may change 
asynchronously with DQO-DQ6 while Output Enable (#OE) is set to low. That is, the device may 
change from providing status information to valid data on DQ7. Depending on when it samples the DQ7 
output, the system may read the status or valid data. Even if the device has completed the program or 
erase operation and DQ7 has valid data, the data outputs on DQ0-DQ6 may be still invalid. Valid data 
on DQ7-DQ0 will appear on successive read cycles. 


6.11 RY/#BY: Ready/#Busy 


The RY/#BY is a dedicated, open-drain output pin which indicates whether an Embedded Algorithm is in 
progress or complete. The RY/#BY status is valid after the rising edge of the final #}WE pulse in the command 
sequence. Since RY/#BY is an open-drain output, several RY/#BY pins can be tied together in parallel with a 
pull-up resistor to Vpp. 

When the output is low (Busy), the device is actively erasing or programming. When the output is high 
(Ready), the device is in the read mode or standby mode. 


6.12 DQ6: Toggle Bit 


Toggle Bit on DQ6 indicates whether an Embedded Program or Erase algorithm is in progress or 
complete. Toggle Bit | may be read at any address, and is valid after the rising edge of the final #}WE 
pulse in the command sequence (before the program or erase operation), and during the sector /page 
erase time-out. 


During an Embedded Program or Erase algorithm operation, successive read cycles to any address 
cause DQ6 to toggle. The system may use either #OE to control the read cycles. Once the operation 
has completed, DQ6 stops toggling. 


The system can use DQ6 to determine whether a sector /page is actively erasing. If the device is 
actively erasing (i.e., the Embedded Erase algorithm is in progress), DQ6 toggles. If a program address 
falls within a protected sector , DQ6 toggles for about 1 ps after the program command sequence is 
written, and then returns to reading array data. 
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6.13 DQ5: Exceeded Timing Limits 


DQ5 indicates whether the program or erase time has exceeded a specified internal pulse count limit. 
DQ5 produces “1” under these conditions which indicates that the program or erase cycle was not 
successfully completed. 


The device may output “1” on DQ5 if the system tries to program “1” to a location that was previously 
programmed to “0.” Only the erase operation can change “0” back to “1.” Under this condition, the 
device stops the operation, and while the timing limit has been exceeded, DQ5 produces “1.” 


Under both these conditions, the system must hardware reset to return to the read mode. 


6.14 Identification Input pin ID[3:0] 


These pins are part of mechanism that allows multiple parts to be used on the same bus. The boot 
device should be 0000b. And all the subsequent parts should use the up-count strapping. 
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7. REGISTER FOR FWH MODE 


There are three kinds of registers on this device, the General Purpose Input Registers, the Block Lock 
Control Registers and Product Identification Registers. Users can access these registers through 
respective address in the 4Gbytes memory map. There are detail descriptions in the sections below. 


7.1. General Purpose Inputs Register for FWH Mode 


This register reads the FGPI[4:0] pins on the W39V040FC.This is a pass-through register which can 
read via memory address FFBC0100(hex). Since it is pass-through register, there is no default value. 


GPI Register Table 


BIT FUNCTION 


Read FGPI4 pin status 


Pp SCT CRead FGPISpinstatus 
Pp CT Read FGPI2pinstatus 
Pp tC Read FGPH pinstatus 
pied FGPIOpinstatus Cid 


7.2 Product Identification Registers 


In the FWH interface mode, a read from FFBC, 0000(hex) can output the manufacturer code, DA(hex). 
A read from FFBC, 0001 (hex) can output the device code 50 (hex). 


There is an alternative software method to read out the Product Identification in both the Programmer 
interface mode and the FWH interface mode. Thus, the programming equipment can automatically 
matches the device with its proper erase and programming algorithms. 

In the software access mode, a or JEDEC 3-byte command sequence can be used to access the 
product ID for programmer interface mode. A read from address 0000(hex) outputs the manufacturer 
code, DA(hex). A read from address 0001(hex) outputs the device code, 50 (hex). The product ID 
operation can be terminated by a three-byte command sequence or an alternate one-byte command 
sequence (see Command Definition table for detail). 





7.3. Block Locking Registers 

This part provides 8 even 64Kbytes blocks, and each block can be locked by register control. These 
control registers can be set or clear through memory address. Below is the detail description. 

Please note that this feature is only can be applied on FWH mode. 

Block Locking Registers type and access memory map Table 


REGISTERS | REGISTERS | CONTROL DEVICE PHYSICAL 4GBYTES SYSTEM 
TYPE BLOCK ADDRESS MEMORY ADDRESS 
BLR7 R/wW 7FFFFh — 70000h FFBF0002h 


BLR6 R/W | 6 |  6FFFFh—60000h FFBE0002h 
BLR5 R/W 5FFFFh — 50000h FFBDO0002h 


BLR3 R/W 3FFFFh — 30000h FFBBO002h 
BLR2 R/W 2FFFFh — 20000h FFBA0002h 
BLR1 R/W 1FFFFh — 10000h FFB90002h 


| BLRE 
| BLRS 
BLR4 R/W 4FFFFh — 40000h FFBC0002h 
| BLAS 
| BLRI 
BLRO R/W | = 0 | _ OFFFFh—00000h FFB80002h 
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Block Locking Register Bits Function Table 


FUNCTION 


Read Lock 
1: Prohibit to read in the block where set 
0: Normal read operation in the block where clear. This is default state. 


Lock Down 

1: Prohibit further to set or clear the Read Lock or Write Lock bits. This Lock Down 
1 Bit can only be set not clear. Only the device is reset or re-powered, the Lock Down 

Bit is cleared. 

0: Normal operation for Read Lock or Write Lock. This is the default state. 


Write Lock 
1: Prohibited to write in the block where set. This is default state. 
0: Normal programming/erase operation in the block where clear. 





7.4 Register Based Block Locking Value Definitions Table 


| 0 | FullAccess, 
| 0 | Locked Open (Full Access, Lock Down). | 
| 0 | ReadLocked§ 
| 0 | ReadLocked, LockedDown. 


00000 
00000 
00000 





| oo | lo 
a a 
er ae ae 
i ae a el 
| coon | + | o | 
a a i 


7.5 Read Lock 


Any attempt to read the data of read locked block will result in “OOH.” The default state of any block is 
unlocked upon power up. User can clear or set the write lock bit anytime as long as the lock down bit is 
not set. 


7.6 Write Lock 


This is the default state of blocks upon power up. Before any program or erase to the specified block, 
user should clear the write lock bit first. User can clear or set the write lock bit anytime as long as the 
lock down bit is not set. The write lock function is in conjunction with the hardware protect pins, #WP & 
TBL. When hardware protect pins are enabled, it will override the register block locking functions and 
write lock the blocks no matter how the status of the register bits. Reading the register bit will not reflect 
the status of the #WP or #TBL pins. 


7.7 Lock Down 


The default state of lock down bit for any block is unlocked. This bit can be set only once; any further 
attempt to set or clear is ignored. Only the reset from #RESET or #INIT can clear the lock down bit. 
Once the lock down bit is set for a block, then the write lock bit & read lock bit of that block will not be 
set or cleared, and keep its current state. 


XI 
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8. TABLE OF OPERATING MODES 
8.1 Operating Mode Selection - Programmer Mode 


CS SCSC~SCSY 
8 eee ee eee 


8.2 Operating Mode Selection - FWH Mode 


Operation modes in FWH interface mode are determined by "START Cycle" when it is selected. 
When it is not selected, its outputs (FWH[3:0]) will be disable. Please reference to the "FWH Cycle 
Definition". 





8.3 FWH Cycle Definition 


NO. OF 
FIELD CLOCKS DESCRIPTION 


START 1 "1101b" indicates FWH Memory Read cycle; while "1110b" indicates FWH 
Memory Write cycle. 0000b" appears on FWH bus to indicate the initial 


IDSEL This one clock field indicates which FWH component is being selected. 
MSIZE Memory Size. There is always show “0000b” for single byte access. 
Turned Around Time 


Address Phase for Memory Cycle. FWH supports the 28 bits address 
ADDR 7 protocol. The addresses transfer most significant nibble first and least 

significant nibble last. (i.e. Address[27:24] on FWH{[3:0] first, and 

Address[3:0] on FWH{[3:0] last.) 

Synchronous to add wait state. "0000b" means Ready, "0101b" means 
SYNC N Short Wait, "0110b" means Long Wait, "1001b" for DMA only, "1010b" 

means error, and other values are reserved. 

Data Phase for Memory Cycle. The data transfer least significant nibble first 
DATA 2 and most significant nibble last. (i.e. DQ[3:0] on FWH[3:0] first, then DQ[7:4] 

on FWH{[3:0] last.) 
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COMMAND NO. OF 1ST CYCLE | 2ND CYCLE 3RD 4TH CYCLE 5TH 6TH CYCLE 
CYCLE CYCLE 
DESCRIPTION CYCLES ADDR. ADDR. ADDR. ADDR. ADDR. ADDR. 
(1) DATA DATA DATA a = SY 


[Read | tT Aw Dor | | 


55 
= 


[Byte Program | 45555 _ AA | 2AAA 55 [5555 AO| Aw Dw 

ee ee 
[Product ID Exit | 3 | 5555 AA | 2AAA 55 |5555 FO] | | 
[Product ID Exit | 4 | xxxx rot | Td 


Notes: 1. The cycle means the write command cycle not the FWH clock cycle. 
2. The Column Address / Row Address are mapped to the Low / High order Internal Address. i.e. Column Address 
A[10:0] are mapped to the internal A[10:0], Row Address A[7:0] are mapped to the internal A[18:11] 


3. Address Format: A14—A0 (Hex); Data Format: DQ7-DQ0 (Hex) 

4. Either one of the two Product ID Exit commands can be used. 

5. SA: Sector Address 
SA = 7XXXxh for Unique Sector 7 (boot sector) SA = 3XXXXh for Unique Sector3 
SA = 6XXXXh for Unique Sector6 SA = 2XXXxh for Unique Sector2 
SA = 5XXXxXh for Unique Sector5 SA = 1XXXXh for Unique Sector1 
SA = 4XXXXh for Unique Sector4 SA = OXXXXh for Unique SectorO 

6. PA: Page Address 






































PA = 7E000-7FFFFh for Unique page 15 


PA = 6E000-6FFFFh for Unique page 7 





PA = 7C000-7DFFFh for Unique page 14 


PA = 6C000-6DFFFh for Unique page 6 





PA = 7A000-7BFFFh for Unique page 13 


PA = 6A000-6BFFFh for Unique page 5 





PA = 78000-79FFFh for Unique page 12 


PA = 68000-69FFFh for Unique page 4 





PA = 76000-77FFFh for Unique page 11 


PA = 66000-67FFFh for Unique page 3 





PA = 74000-75FFFh for Unique page 10 


PA = 64000-65FFFh for Unique page 2 





PA = 72000-73FFFh for Unique page 9 


PA = 62000-63FFFh for Unique page 1 











PA = 70000-71FFFh for Unique page 8 





PA = 60000-61FFFh for Unique page 0 
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9. EMBEDDED PROGRAMMING ALGORITHM 











Write Program Command Sequence 
(see below) 


#Data Polling/ Toggle bit 
Programming Completed 





Program Command Sequence (Address/Command): 


5555H/AAH 





2AAAH/55H 


5555H/A0H 


Program Address/Program Data 
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10. EMBEDDED ERASE ALGORITHM 








Write Erase Command Sequence 
(see below) 


a 


#Data Polling or Toggle Bit 


Erasure Completed 


Individual Sector Erase 
Command Sequence 
(Address/Commanda): 





























5555H/AAH 





y 


H/55H 








—_—_—___ 


5555H/80H 





Vv 


5555H/AAH 





Vv 


H/55H 

















Sector Address/30H 


OR 
Page Address/50H 
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11. EMBEDDED #DATA POLLING ALGORITHM 





Read Byte 
(DQO - DQ7) 
Address = SA or PA 


Read Byte 
(DQ0 - DQ7) 
Address = SA or PA 


| 





| No 


Note: SA/PA = Valid address for programming. During a 
sector/page erase operation, a valid address is an address within 
any sector/page selected for erasure. 
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12. EMBEDDED TOGGLE BIT ALGORITHM 








Read Byte 
(DQ0-DQ7) 


| 


Read Byte 
(DQ0-DQ7) 


| 


Toggle Bit 
=Toggle ? 

















| Yes 


Read Byte 
(DQ0-DQ7) Twin 


| 


Toggle Bit 
=Toggle ? 





y 


Note: Recheck toggle bit because it may stop toggling as DQ5 changes to “1”. 
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13. SOFTWARE PRODUCT IDENTIFICATION AND BOOT BLOCK LOCKOUT 
DETECTION ACQUISITION FLOW 





Product hrs Product 
ificati entification ifinati 
ne snd Boot EIodk Identification Exit(6) 
ntry (1) Lockout Detection | 


Mode (3) 






Load data AA 
to 
address 5555 


Load data AA 
to 
address 5555 


Load data 55 Load data 55 


Read address = 00000 
data = DA 


to 
address 2AAA 


Li 
she ae Read address = 00001 


address 5555 data = 50 


Load data FO 
to 
address 5555 





Read address = 7FFF2 


Pause 10 }S Check DQ[3:0] of data Pause 10 1S 
outputs 











Normal Mode 











Notes for software product identification/boot block lockout detection: 

(1) Data Format: DQ7—DQ0 (Hex); Address Format: A14—A0 (Hex) 

(2) A1—A18 = VIL; manufacture code is read for AO = VIL; device code is read for AO = VIH. 

(3) The device does not remain in identification and boot block lockout detection mode if power down. 
(4) The DQ[3:2] to indicate the sector s protect status as below: 


























DQ2 DQ3 
0 64Kbytes Boot Block Unlocked by #TBL Whole Chip Unlocked by #WP hardware trapping Except 
hardware trapping Boot Block 
1 64Kbytes Boot Block Locked by #TBL Whole Chip Locked by #WP hardware trapping Except 
hardware trapping Boot Block 














(5) The device returns to standard operation mode. 
(6) Optional 1-write cycle (write FO (hex.) at XXXX address) can be used to exit the product identification/boot block lockout 
detection. 
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14. ELECTRICAL CHARACTERISTICS 
14.1 Absolute Maximum Ratings 


PARAMETER RATING 





Operating Temperature 0 to +70 





Storage Temperature -65 to +150 





Power Supply Voltage to Vss Potential -0.5 to +4.0 
D.C. Voltage on Any Pin to Ground Potential -0.5 to VDD +0.5 
VPP Voltage -0.5 to +13 
Transient Voltage (<20 nS) on Any Pin to Ground Potential -1.0 to VDD +0.5 




















Note: Exposure to conditions beyond those listed under Absolute Maximum Ratings May adversely affect the life and reliability 
of the device. 


14.2 Programmer interface Mode DC Operating Characteristics 
(VpD = 3.3V + 0.3V, Vss= OV, TA=0 to 70° C) 

LIMITS 
.|TYP.| MAX. 


PARAMETER ; TEST CONDITIONS 








Power Supply In Read or Write mode, all DQs open 
Current Address inputs = 3.0V/OV, at f = 3 MHz 


Input Leakage 
Current 


15 30 





VIN = Vss to VDD 90 





Output Leakage 
Current 


VouT = Vss to VDD 90 





Input Low Voltage . 0.8 
Input High Voltage : VbD +0.5 
Output Low Voltage loL= 2.1 mA 0.45 
Output High Voltage IOH = -0.1mMA : - 
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14.3 FWH Interface Mode DC Operating Characteristics 
(VpD = 3.3V + 0.3V, Vss= OV, TA=0 to 70° C) 
LIMITS 


PARAMETER TEST CONDITIONS 


Power Supply Current All lout = OA, CLK = 33 MHz, 
Read in FWH mode operation. 


Power Supply Current | too CLK = 33 MHz, 18 


Y 
Ic 
Program/Erase be in FWH mode operation. 


FWH4 = 0.9 VbD, CLK = 33 MHz, 


all inputs = 0.9 VoD / 0.1 VpD 
no internal operation 


FWH4 = 0.1 VDD, CLK = 33 MHz, 
Standby Current 2 Isb2 all inputs = 0.9 VpD /0.1 VoD 


no internal operation. 
nes 
, 7) 
Input High Voltage of 


1.35 V 
Output Low Voltage VoL |loL=1.5 mA 
Output High Voltage VOH |IOH=-0.5 mA 0.9 VDD 


14.4 Power-up Timing 


PARAMETER SYMBOL TYPICAL 
Power-up to Read Operation TPu. READ uS 
Power-up to Write Operation TPu. WRITE mS 


14.5 Capacitance 
(VoD = 3.3V, TA= 25° C, f = 1 MHz) 


PARAMETER SYMBOL CONDITIONS 


Standby Current 1 Isb1 


iyo) 
Oo 
o 


M 
Cc 
Cc 
L 


0.3 VDD 


Input Low Voltage 


Input Low Voltage of 


Input High Voltage 


Oo 


4 
[o) oO 


< 


< 

0 |o 
0 |o 
+ |+ 
Oo |S 
oa [on 
/<|< 


ad 
< 
iS) 
fs) 
E 
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14.6 Programmer Interface Mode AC Characteristics 


AC Test Conditions 


PARAMETER CONDITIONS 
Input Pulse Levels OV to 0.9 VDD 


Input/Output Timing Level 1.5V/1.5V 
Output Load 1 TTL Gate and CL = 30 pF 


AC Test Load and Waveform 





Dout 
Output 
30 pF 
(Including Jig and 
Scope) 





Test Point Test Point 





14.7 Read Cycle Timing Parameters 
(VoD = 3.3V + 0.3V, Vss = OV, Ta=0 to 70° C) 

W39V040FC 
MIN. MAX. 
Read Cycle Time TRC 350 - 
Row / Column Address Set Up Time TAS 50 = 
Row / Column Address Hold Time TAH 50 - 
Address Access Time TAA - 
Output Enable Access Time TOE 75 
#OE Low to Active Output TOLZ - 
#OE High to High-Z Output TOHZ - 35 
Output Hold from Address Change TOH - 


PARAMETER SYMBOL 
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14.8 Write Cycle Timing Parameters 


PARAMETER SYMBOL 

Reset Time TRST 
Address Setup Time TAS 
Address Hold Time TAH 
R/#C to Write Enable High Time TCWH 
#WE Pulse Width Twp 
#WE High Width TWPH 
Data Setup Time TDS 
Data Hold Time TDH 
#OE Hold Time TOEH 
Byte programming Time TBP 
Sector Erase Cycle Time (Note 2) TPEC 
Page Erase Cycle Time (Note 2) TPEC2 
Program/Erase Valid to RY/#BY Delay TBUSY 



























































Notes: 1. All AC timing signals observe the following guidelines for determining setup and hold times: 
(a) High level signal's reference level is input high and (b) low level signal's reference level is input low. 
Ref. to the AC testing condition. 


2. Exclude 00H pre-program prior to erasure. (In the pre-programming step of the embedded erase algorithm, 
all bytes are programmed to 00H before erasure 


14.9 Data Polling and Toggle Bit Timing Parameters 
W39V040FC 
MAX. 





PARAMETER SYMBOL 





#OE to Data Polling Output Delay TOEP 350 
#OE to Toggle Bit Output Delay TOET 350 
Toggle or Polling interval - - 























Note1: Minimum timing interval between Toggle-check or Polling-check is required for sector /page erase only 
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15. TIMING WAVEFORMS FOR PROGRAMMER INTERFACE MODE 
15.1 Read Cycle Timing Diagram 











15.2 Write Cycle Timing Diagram 


Trst 
el > 


#RESET 
> ee 
won “XXX camvas X erm XYXXXXXKKKXKKN 


+, | 
TAS TAH 


«<— TCWH »<— ToeH 
#O0E 


Twp >< TweH > 


#WE 


TbH 
Tps > 


oat {_osavers XAKXXXXAKKX 
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Timing Waveforms for Programmer Interface Mode, continued 


15.3 Program Cycle Timing Diagram 


Byte Program Cycle >| 


(Internal A[18:0]) [75555 | + 2AAA =| 5555 _|Programmed Address 


cars) {XXX X= X= Xow 4 4-{ 


WA 77 
VILL NLL! NULL] VLALELELL 7 


: ‘ oo \_ 


Byte 2 Byte 3 ‘Internal Write Start 


RY/#BY \ 


TBUSY 


>» TwpP 








Note: The internal address A[18:0] are converted from external Column/Row address. 
Column/Row Address are mapped to the Low/High order internal address. 
i.e. Column Address A[10:0] are mapped to the internal A[10:0], 
Row Address A[7:0] are mapped to the internal A[18:1 1]. 





15.4 #DATA Polling Timing Diagram 


wes OOOO OO MOORE 


(Internal A[18:0]) 


ne NS ae a 
ae a ae 


saiaee #—\J\S 


sc lamme ©) meme © comes: Sa 


RY/#BY 44 — fF :ti<“‘i‘:;S 
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Timing Waveforms for Programmer Interface Mode, continued 


15.5 Toggle Bit Timing Diagram 








TBP 
RY#BY ——-—-—-—---—~+ 





15.6 Sector /Page Erase Timing Diagram 


Six-byte code for 3.3V-only 
Sector/Page Erase 


9) TOOOCOQOQOOCOO OG OX 


(Internal A[18:0]) 5555 2AAA 5555 5555 2AAA SAIPA| 


a CaX = XX eX = X oo — 4 
R/#C \\\ aON¥ 


id 


WN NP NY NY MALT 771) 


TPEG 


TwPH w a 


Internal Erase starts 


> Twp 





RY/#BY — 
7S 


Note: The internal address A[18:0] are converted from external Column/Row addres Tpusy 
Column/Row Address are mapped to the Low/High order internal address 
i.e. Column Address A[10:0] are mapped to the internal A[10:0] 
Row Address A[7:0] are mapped to the internal A[18:11]. 
SA = Sector Address, PA=Page address, Please ref. to the "Table of Command Definitio 
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16. FWH INTERFACE MODE AC CHARACTERISTICS 
16.1 AC Test Conditions 


PARAMETER CONDITIONS 
Input Pulse Levels 0.6 VDD to 0.2 VDD 


Input Rise/Fall Slew Rate 1 V/nS 
Input/Output Timing Level 0.4VbpD / 0.4VDD 
Output Load 1 TTL Gate and CL = 10 pF 


16.2 Read/Write Cycle Timing Parameters 
(VpD = 3.3V + 0.3V, Vss = OV, TA=0 to 70° C) 


PARAMETER SYMBOL W39V040FC UNIT 


[Cok ydetime ———SSCSC~idC oe dP 
Tho 
Tk 


Note: Minimum and Maximum time have different load. Please refer to PCI specification. 








16.3 Reset Timing Parameters 


Veo siabieto Reset Acive | Tersr [1 [| - | - | ms _| 
Clock Stabe to Reset Active ‘| Twrsr | woo |---| ~P 4s | 


FReset Pulse Width ~~~ tase | too | |) ns 
FReset Active to OuiputFoat | Taste | - | - | 60) ns 
FReset Inactive InputActve | tesr__| v0 | - [| - | us 


Note: All AC timing signals observe the following guidelines for determining setup and hold times: 
(a) High level signal's reference level is input high and (b) low level signal's reference level is input low. 


Please refer to the AC testing condition. 





Publication Release Date: Apr. 11, 2006 
-27- Revision Al 


7 W39V040FC 
aAag winbond  ssama 


17. TIMING WAVEFORMS FOR FWH INTERFACE MODE 
17.1 Read Cycle Timing Diagram 


#RESET / 4 Tsu Tp 


aiaial 


FWH4 “4 


TA 


R 
emoa 44 \yroXen) a awa AK) 


1 Clock 1 Clock Load Address in 7 2 Clocks 1 Clock Data out 2 Clocks 2Clocks — 1 Clock 
Clocks 


Note: When A22 = high, the host will read the BIOS code from the FWH device. 
While A22 = low, the host will read the GPI (Add = FFBC0100) or 


Product ID (Add = FFBC0000/FFBC0001) from the FWH device 





17.2 Write Cycle Timing Diagram 


Toye, 


rammed Oy eae ee i UN 





























FWH4 “\ | Tsu \/ 
Start 
fit = IDSEL Address MSize Data TAR Syne TAR Next Start 
FWH[3:0] ZL \ 11000000 X 0x roo arrare(Arts:ieX al 1 aX areal Aygo) oo00b { Df3:0] [7:4] tava )Tista{ 00000 1 1 11 Te-StatX oo00y/ 


1 Clock1 Clock Load Address in 7 Clocks Load Datain 2 Clocks 2 Clocks 1 Clock 2 Clocks 1 Clock 
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Timing Waveforms, for FWH Interface Mode, continued 


17.3 Program Cycle Timing Diagram 

















































































































#RESET 





Start next 
command 


TAR TAR 
1110b Koad \ XXXXD : XXXXD X Pa X x0 Xoo Xone Xoo Xo i t010b x foi YK ri Yrasine YX cot MK se X rsa x 


1Clock 4 Clock Load Address "6555" in 7 Clocks Load Data "AA" in 2 Clocks 2 Clocks 1 Clock 2 Clocks 1 Clock 


Data 
1st Start IDSEL Address MSize ‘Syne 








Write the 1st command to the device in FWH mode. 











































































































#RESET 





Start next 
2nd Start IDSEL. command 


TAR TAR 
1110b Keone \ XXXXD x XXXXD x XXXX X Xe Xow X iow X on x oto x orotb ee Yrs YX oxoe Xone Y reste x v4 


1Clock 4 Clock Load Address "2AAA" in 7 Clocks Epa io 2 Clocks 1 Clock 2 Clocks 1 Clock 
in 2 Clocks 


Address Mse Data Syne 








Write the 2nd command to the device in FWH mode. 








































































































#RESET 





Start next 
command 


TAR TAR 
7 SS Coe oe CP 8 SS H8 eS Ce Co Ce ee 


1 Clock 1 Clock Load Address "5555" in 7 Clocks Load Data "AO" 2 Clocks 1 Clock 2 Clocks 1 Clock 
in 2 Clocks 


3rd Start IDSEL Address MSize Data Syne 








Write the 3rd command to the device in FWH mode. 











































































































#RESET 





Internal 
program start 


4th Stat —IOSEL Berane) M Size Data 


TAR R 
FWH30 1 \ eo X oot x XXX X rasan 88 Xa ae A118] . AI7:4] x AI3:0) X X Dis:0) 4 oir) x 1111b Yrasaie X 0000b en Yrs Internal 


program start 


Sync TAI 








1Clock 1 Clock Load Ain in 7 Clocks Load Din in 2 Clocks 2 Clocks 1 Clock 2 Clocks 


Write the 4th command(target location to be programmed) to the device in FWH mode. 
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Timing Waveforms for FWH Interface Mode, continued 


17.4 #DATA Polling Timing Diagram 





« LYS Rages Le a 


#RESET / 4 Z 
Start IDSEL Address MSize Data TAR Syne TAR Next Start 


FWH[3:0] 4g \ 11105) ooo X XK r00x W anirenes X antisera K anttis) X Ariza) K ants:o  0000b { Dnta:0) X Dri) ) 4141b \ rii-state) o000b X 1141b X teste X —/ 


1 Clock 1 Clock Load Address "An" in 7 Clocks Poa Data (Dar 2Clocks 1 Clock 2 Clocks 1 Clock 


Write the last command(program or erase) to the device in FWH mode. 


ne ee PU UU UU UU UU UU 














XXXXb 


Start IDSEL Address Msize TAR Sync Data TAR Next Start 


FWH{[3:0] 4b 1101bX 0000b e886 so Yass Kats KA Ani7:4] XX Anfso) X 0000b X 1111b X Tri-StateX 0000b X XXXXb A700 1141 X TSate 


1 Clock 1 Clock Load Address in 7 Clocks 2Clocks 1 Clock Data out 2 Clocks 2 Clocks 1 Clock 











Read the DQ7 to see if the internal write complete or not. 


ae LY LLL LL 


rm \_/ ©) 


Start IDSEL Address MSize TAR Syne Data Next Start 


TAR 
FWH{[3:0] 4b \ 11016) 0000b  €. Ga)... An(11:8] ani7:al X An{3:0] 0000b (111th X TiState) 0000b X XXXXb Xone 1111b X tistate X/ 


1 Clock 1 Clock Load Address in 7 Clocks 2Clocks 1 Clock Data out 2 Clocks 2 Clocks 1 Clock 








When internal write complete, the DQ7 will equal to Dn7. 
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Timing Waveforms for FWH Interface Mode, continued 


17.5 Toggle Bit Timing Diagram 


SJL4 IU U1 


Start IDSEL Address M Size Data TAR Syne TAR Next Start 


FWH{3:0] 4b \11108) 0000b 0X = CoD dan X ati) X Alz4l XX Asso} XX 20000 (013-0) X D[7:4] 1111b X rii-State 0000b X 1111b X tiestateX —/ 


1 Clock 1 Clock Load Address "An" in 7 Clocks Toad Aaa 2Clocks 1 Clock 2 Clocks 1 Clock 


Write the last command(program or erase) to the device in FWH mode. 


aia) LEE ee Ee Ee Le Lee eee Le 
weset OS 











~~ ed \_/ 


Start IDSEL Address M Size Sync Data Next Start 


FWH[3:0] 44, \viorw) « 00006 XXXXb XK XXXXb KX XXXXb X XXXXbX XXXXb XXXXbX ooo 0000bX 1111b e Stat 0000b X XXXXb YX xbsv00) 1111b ¥ X Tri-State ) State 


1 Clock 1 Clock Load Address in 7 Clocks 2 Clocks 1 Clock Data out 2 Clocks 2 eae 1 Clock 








Read the DQ6 to see if the internal write complete or not. 


ae LEE Levee Tere eee 
#RESET [ 
4\_/ / 


Start IDSEL Address M Size Syne a Next Start 


FWH[3:0] 4S Van) (o0005 ) Kooooe X 20%) 2000 )X rox X XXXXBK XXXXBK XXXXbK XXXXbMK 0000b i116 X 0000b xxx K x08; XXby CNN 


1 Clock 1 Clock Load Address in 7 Clocks 2 care 1 Clock Data out 2 Clocks 2 Clocks 1 Clock 








When internal write complete, the DQ6 will stop toggle. 
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Timing Waveforms for FWH Interface Mode, continued 


17.6 Sector /Page Erase Timing Diagram 


CLK L 
#RESET / L 
Start next 


ist Start IDSEL Address WSee Date zs Sync TAR command 


“AR 
oo00b\ Y Y 
FWH{[3:0] \1110BK 0000b K xxxxb XK xxxxb KH xxxxb KX X101H O101bX 0101bX 0101b, 1010bX._1010bX\ 1111b Tri-State 0000b X 1111b X Tri-State 


1 Clock 1 Clock Load Address "5555" in 7 Clocks road Mata tAA" 2Clocks 1Clock 2Clocks _—1 Clock 








Write the 1st command to the device in FWH mode. 


a ig et a Wig a gO 





#RESET 


Start next 
Address M Data v Sync TAR Seana 


2nd Start IDSEL "AR Al 
V V V 
FWH(3:0] oooh Ke %%xXXeX xxxxoX xxx X XotOA 1010bX 1010b X 1010 X 0000b X o101bh 0101b KtriStateX 00000 Aiisiate 


1 Clock 1 Clock Load Address "2AAA" in 7 Clocks Toad Tala 2Clocks 1Clock  2Clocks —1 Clock 





Write the 2nd command to the device in FWH mode. 


AE Lee OL LSet 





#RESET 


Start next 
3rd Start IDSEL Address command 





1 Clocks Clocks Load Address "5555" in 7 Clocks Toaaiata "80" 2Clocks  1Clocks 2 Clocks 1 Clocks 
in 2 Clocks 


Write the 3rd command to the device in FWH mode. 


SPL U LL E EELEELIniL L Le 


#RESET 


Start next 


4th Start IDSEL Address MSize Data TAR Syne TAR command 


11104 0000b A XXxXX xxxxeX xxxxoX X101bK 0101bX 0101b K 0101b X 2000b X ro10b{ 1010bX 1111bX Tri-StateX 0000b X 1111bX Tri-State 





1 Clock 1 Clock Load Address "5555" in 7 Clocks oad Date "AA" 2 Clocks 1 Clock 2 Clocks 1 Clock 
in 2 Clocks 


Write the 4th command to the device in FWH mode. 


ne a a a gg 








#RESET 





a | pas 


Start next 
5th Start IDSEL Address MSize Data TAR Syne TAR command 


V 
FWHE \i1108X 00000 xxxxbX  xxxxbX xxx X X010b X 1010b X 10106 X 1010b X oo00b arr 01016 1111 TiStaty) 0006, 1171b (ristateX 7 


1 Clock 1 Clock Load Address "2AAA" in 7 Clocks Load Data "55' 2 Clocks 1 Clock 2 Clocks 1 Clock 
in 2 Clocks 


Write the 5th command to the device in FWH mode. 


SEE EEL LE LPL EU eL LLr La 








#RESET 





Internal 
erase start 
6th Start IDSEL Address 


FWH[3:0] 
Internal 
erase start 





Load Din 2Clocks 1 Clock 2 Clocks 


1 Clock 1 Clock Load Sector/Page Address in 7 Clocks ‘ 
in 2 Clocks 


Write the 6th command(target sector to be erased) to the device in FWH mode. 
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Timing Waveforms for FWH Interface Mode, continued 


17.7 FGPI Register/Product ID Readout Timing Diagram 


cLK | | Lb 
#RESET 4b 


1 Clock 1 Clock Load Address "FFBC0100(hex)" in 7 Clocks for GPI Register 2 a 1 Clock Data out 2 oak 2 =n 1 Cloc' 
& "FFBC0000(hex)/FFBC0001 (hex) for Product ID 


Start IDSEL Address M Size Syne Data Next Std 


Note: During the GPI read out mode, the DQ[4:0] will capture the states(High or Low) of the FGPI[4:0] input pins. The DQ[7:5] are reserved pins 





17.8 Reset Timing Diagram 


4 Terst 77 


*——JUUWwUUUUUUUU 


P TKRST 


LL <+——_______ TRsTP 
#RESET 


omer 


< TRSTF > 
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18. ORDERING INFORMATION 


ACCESS POWER SUPPLY STANDBY VDD 
PART NO. TIME CURRENT MAX. CURRENT MAX. PACKAGE 
(NS) (MA) (MA) 


32L PLCC 
32L STSOP 


Notes: 
1. Winbond reserves the right to make changes to its products without prior notice. 


2. Purchasers are responsible for performing appropriate quality assurance testing on products intended for use in 
applications where personal injury might occur as a consequence of product failure. 





19. HOW TO READ THE TOP MARKING 


Example: The top marking of 32-pin STSOP W39V040FCQ 


(Winbond 


Electronics Corp. 


W39V040FCQZ 
2138977A-A12 
3450BFA 





1* line: Winbond logo 

2" line: the part number: W39V040FCQZ (Z: For Lead Free) 

3” line: the lot number 

4" line: the tracking code: 345 O B FA 
149: Packages made in ’03, week 45 
O: Assembly house ID: A means ASE, O means OSE, ...etc. 
B: IC revision; A means version A, B means version B, ...etc. 
FA: Process code 
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20. PACKAGE DIMENSIONS 
20.1 32L PLCC 


Dimension in Inches | Dimension in mm 





Min. | Nom. | Max. | Min. |. | Max. 
— | = | ora | — 3.56 












































° 








o 



































O<[-|TIZLIO|O|a|mjo/e |v 
re 


Notes: 











1. Dimensions D & E do not include interlead flash. 
2. Dimension b1 does not include dambar protrusion/intrusio 
3. Controlling dimension: Inches 


4. General appearance spec. should be based on final 
visual inspection sepc. 








eee) 


Seating Plane 





20.2 32L STSOP 








Dimension in Inches, Dimension in mm 
Symbol 
Min. Nom. Max. Min. Nom. Max. 


A 0.047 1.20 








Ai 0.006 0.15 


A2 0.041 f 1.05 
0.010 22) 0.27 











0.008 0.21 






































b 
Cc 
D 
E 
Hp 
e 
L 
Li 
Y 
0 
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21. VERSION HISTORY 


VERSION DATE | PAGE | DESCRIPTION 
Apr. 11, 2006 PF | Initial Issued 





Important Notice 


Winbond products are not designed, intended, authorized or warranted for use as components 
in systems or equipment intended for surgical implantation, atomic energy conirol instruments, 
airplane or spaceship instruments, transportation instruments, traffic signal instruments, 
combustion control instruments, or for other applications intended to support or sustain life. 
Further more, Winbond products are not intended for applications wherein failure of Winbond 
products could result or lead to a situation wherein personal injury, death or severe property or 
environmental damage could occur. 


Winbond customers using or selling these products for use in such applications do so at their 
own risk and agree to fully indemnify Winbond for any damages resulting from such improper 
use or sales. 


Please note that all data and specifications are subject to change without notice 
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners 
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